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COMPLETE SPECIFICATION 
Abrasive Implements 



We, The British Periclase Company alumina blocks weighing perhaps 5 tons), the 
LIMITED, a- British Company, of Hartlepool, process of size reduction is necessarily a very 
County Durham, do hereby declare the in- expensive one. 

vention, for which we pray that a patent may The present invention does not utilise such 
5 be granted to us, and the method by which expensive abrasive grit and makes use of the 
it is to be performed, to be particularly property of extreme hardness which may be 
described in and by the following state- achieved in materials produced as a result of 
ment: — the devitrification (crystallisation) of a glass 

This invention relates to the production of containing an effective amount of a nucleating 
10 abrasive implements, for example, wheels, agent. Such a glass may be based on a 
cylinders or other shapes which may be used metallurgical slag and have a composition: — 
for cutting or grinding and for removing - SiOi 45 to 65% 

surface defects from a wide range of CaO 15 to 45% 

materials. Such abrasive implements are AljOj 5 to 30%, 

15 widely used for these purposes in industry. MgO up to 10%- 

• Conventionally, grinding wheels are pro- In at least one known example, the crystal- 
duced from a mixture of abrasive grit and lised product is known as Slagceram. This 
a bonding material. The mixture is formed material and the method of making it are 
into the desired shape and then cured by the fully described and claimed in British 
20 application of heat to develop adequate Patent Specification No. 986,28? in the 
strength in the bonding material. The pro- name of .the British Iron and Steel Research 
cesses used are widely known and grinding Association, to which reference is directed, 
wheels and other shapes may be produced According to one aspect of the invention 
in a wide range of sizes. there is provided a method of making an 

25 The abrasive grit used in the mixture may abrasive implement which method com- 
be one of a range of very hard materials and prises granulating a glass which contains an 
is usually size graded to quite close limits effective amount of a nucleating agent to 
in order "to produce wheels of widely differ- cause the devitrification of the glass, devitri- 
ing but predictable performance. The pro- fying the granules, mixing them, optionally 
30 portion of abrasive grit to bonding material after further size reduction, with a bonding 
may also be varied according to. the applica- agent, and shaping and curing the mixture, 
tion. Materials commonly used as abrasive to provide the abrasive implement, 
grit are fused alumina, silicon carbide and, The glass or metallurgical slag is prepared 75 
for certain special cases, diamond. All these in a molten condition with the addition of 
35 materials are expensive to produce in grit any materials such as SiO. needed to bring 
form due to the high raw material costs (e.g. it into the appropriate compositional range 
diamond), the high costs of the fusion process and the nucleating agent. This may then be 
(alumina and silicon carbide) and the expense granulated, either by quenching a hot stream, 
of maintaining equipment for crushing and .of the molten glass so that the thermal shock 
40 grading such very hard materials. Since the to the glass is such as to break it into 
fusion process commonly used gives rise to separate granules or by passing a cooled 
fused pieces of very large section (e.g. fused ribbon or larger cooled pieces of glass 
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™ e to remove ^ smaller 

screened in order to rerr^ 

particles., say those : l ess u x> 
c ma y then be « m ™ ed *° fo :£ ^ g | aSS into 
5 fiber <*%^»£JZ£ approximately 

small n-' arble ^J° r u a ready and convenient 

oth er convenient «ze »PP / descr ibed, are 

15 heating equipment to be later 

15 then heated, in such a way, inification 
first nucleating o fl f nd ^°7to occur, thus 
(crystallisauon) of the gjass s 
producing a ffliao-ogj urne devitrified by 

2 0 tie glass 720° C and tee- 

git IbSWc before slowly 

^ih^&-- y «ch o r n a 

25 any appropriate heaung^ ^ & 

rotary kiln or a ^ individual 

S3 which wiU enable £ 
granules to be heat te on ly very 

Sther as discrete granules. 

devitrification, the hot b as tQ 

may be quenched in sue* a 

du £ a conunuous «acK ially c0 . 

35 maintaining that it rnay be passed to the 
35 herent form so £at * rnay ^ 

heat treatment furnace 

'"Sternatively the glass £ 
40 substantially flat .P««^S t0 surface 
40 normal way and then sn j duCt int0 

damage , so as to ^neath. In 

small pic ces vvhde s "PP f ace may 

45 ranTlu-ce^U can handle a flat 

ness in the /Jj^ to be readily 
stiU pre^nt and aUow de S12CS . 

50 Soke? down mtc ► i range ^ y be 

m^d-r^so 8 as to produce the 
c 5 abrasive implement. . of the 

t S provide P 2 ™^' Se particles with a 
th e F impkment, mixing ; tne v heaUQg ^ 
bonding agent ^ and shaping ^ ^ ^ 
65 mixture to cure 



d^itrifymg^e glass P^s so as to pro- 
vide- the abrasive ^^ p ^on step 
In this second aspect, ^ des Q f 

b continued to produce d^etepaxu^.^ 7Q 

implemenL Thus the inv ye 
tensive size «ducoon o size 
mateiial- ^necessary, JjMg^ soft , vitreous 
reduction on the c° m P a „ r n a V V "* of the in- 75 

ventKin completely c " - , 
■ „f t\m> abrasive material- ... 

^ hen made by tne « . . . 
above. • 



° J0VC * • • -cnecific exampie of methods 
/SK? ra^ fmpfemits m acord- 
aice^vitifthis mention ^ 85 

A blast furnace slag ' w addl _ 



Blast Fumace Slag Ana*sis % 
32.5 

S1O2 17.4 
A1P. 36.5 
CaO 7.5 
MgO 1.4 
FeA 1.5 
MnO 0.8 
TiO, 1.5 
Alkalis 
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Alkalis 

The.melt £ jj£? C ™ 

in a furnace * i, was poured 

substantially bubble Iree. x approxi- 
Sto moulds so as to ffJM? ^se were 
mately 9" square by , *g ^ gfess 
quench cookd » SL, t0 from approximately 
m to particles ^ ar as From this . point 
S B a— ^ were followed. 

The glass partS^^a-^ 
remove most > *e pajdes ^ m 

^out appr eaaWe 

pressure ^° * C fl f a xemperature of 1000 
bonded abrasive wheel. 
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— ~"~ ! ' ~ 7 20 o C and thereafter at substantially 950° 

xeduced by crushing to pass B.S.6 i m ^ 5 A ^meth d ^ ^ a 

From the crushed .material, the parades pre* g devhrinca uon by q»«^B * 

5 passing 10 and retained on 72 B S mesh mte SQ ^ at ^ 

vvere sieved as before an d bonde d a bot^ ^ ^ glass jg h as to 

bonding mixture sirm ar to tiiat usea in separate granules. » 

Alternative 1. After mixing and Passing, as breaK m g ^ f 

before described, the article was heat treated 0 ^ gramlla » d 

10 at- 720° ' C. for 3. hours, at 950 C te3 gam* * * fication b shing a cooled 

»A^L^%^~£S rf on of g«ass or ,arg CT cooled pieces of- the ^ 

rhav^itrinel in 'ftu and the ^ glass ^ * 

formed a strong, well bonded abrasive tQ 4 whcreua the glass is granulated 

15 ^will he understood that the parUcle ^c*^ 

sizes used in the samples ^thod as claimed in any one of 75 

ones possible and that many d^awe x to 4 wh erein a hot stream of the 

combinations of sizes w ll be known u» to .W, 1 ^^ w as to produce a contmu- 

20 skilled .in *g 2%i at ous crack network in the glass and wherem 

quantities of bonds may be used 1 as long » quenc hed glass is maintained an a sub- 

they can be cured to form a ^ strong bond at me q ^ ^ devltnficatlon . 80 

temperatures which will not jwtej *T A method as claimed in .any one of 

the devitrification process, and in the case v^a ^ ^ g]ass M , ^ as 

25 of Alternative 2, which will not be buoyed ^™, tantiall flat ^duct, is toughened ni 

25 by the heat treatment given to devitnfy the * ^ ventional m ^ ner and is thereafter 

graded particles. subjected to surface damage so- as to shatter 85 

™ tc . the product into small pieces ; whisk maffloun 

mixing them with a bonding agent, any on e <* can te dev itrified by 

35 iTSping and curing the mixture to pro- gag a g> f ^ ^ 

vide the abrasive implement. . SS& of the abrasive grit in -the implement » 

2. A method of making an. abrasive : im- «^ d ^ articks with a bonding agent 
plement which method composes granulat- « ^ ^ heating ^the * £J 

ine a glass which contains an effective a. a *j* and dev itnfying the .glass 

40 Sount If a "f^^JSjgl £ 5*5?? ?™ lA * the ^ 100 

^ a mediod of making an abrasje hn 
reduction with a bonding agent and shaping " £ fa d * j cla , m 2 

and curing the mixture to provide the Pgg^ „ nerem before described in the 
45 ab f V A meKs claimed in claim 1 or ^f^Sod of making an abrasive im- 105 
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